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{Field effect transistor using Vanadium dioxide layer as channel material} 

£ 1^ ^ ^^^^1 ^^1 M-Bl-tfl ^7Nl£(layout)S.^i 3§t^:£ 

£ 3^ £ 1^ A ^ifl^H M-H^-^a ^^Solcl-. 

IIO...AI2O3 7]:^ 120... V02^^^ 

130... ^11 Au/Cr 140... ^12 Au/Cr 

150. . .Bao.sSro.sTiOsCBSTO) -^-^^1^^ 160...;*fl3 Au/Cr 
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<ii> ^ ^Jl^-§- H^;^l^^BlS.Al ^711 H^^l:iBl(MOSFET; 

Metal Oxide Semiconductor Field Effect Transistor)7> ^S. ^>-§-^:il Si^-. MOSFET^ 
^Ellol ^o^6\]A^ ^A^^ M-Hl-^^ 27HS^ p-n ^^^7l^ ^2iS. ^fl^^>Jl ^nf. nz] 

^ ^;^>^ ^^S. ^7H1 i^sl- ^11^ ^^^1^1^ ^11^ jL4(short channel effect) 

oil <=isi 7>;^1 ^;^1#<>1 M-Bl-\+i::1-. d\]^ ^<^, ^<=>m 50nm o]t\S. ^^i^l^l^ 

^4- ^^#(depletion layer)^! ^7}S. 71)2]^ (carrier ^i7> i^sf^Val, Tllol^sq- ^fl^ 
^><^1» ^^S. 3.711 ^7>^>7ll ^x:!-. 

<12> olsq. ^;«111- «M*>7l ^tb "J-'^^S.^H, wVs.( Hubbard )7> ^^tb ^ 

^^-^^^fl ^^^KMott-Hubbard metal-insulator transition), ^ 2^> 
S.H-^wV^(Mott-Hubbard) ^fl^f^'Hl ^>-§-^m ^^1 S.^- cl]*!: ^^7> 

*^*>7fl ^^^Jl ^^1-. «lti>:BSl ^^<^1^ "J. Hubbard, Proc. Roy. Sci. 

(London)A276, 238 (1963), A281, 40-1 (1963)Ml^i -^^51^1, <^1* H^^l^ti^ "D. 

M. Newns, J. A. Misewich, C. C. Tsuei , A. Gupta, B. A. Scott, and A. Schrott, Appl. 
Phys. Lett. 73, 780 (1998)"<^1 ^s>\- ^X"^. ^^}^^ ^^-^^?fl ^^-^^^l* ^]-%-^ 
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1020030035556 %^ <^^>: 2003/12/4 

^ <^>i-l5l-. S.:^ ^Tfl JL^l- H^^l^E^Jii:^ Jl^^ ^^^1 ^-^S 

jLSf H^^l^Blsq- T2}^7}:^]S., ^^-^^^1 ^^^] ^^-i: ^]-%-^^. ^^^^ 3^^^ ^i^V^V 
^cf^ &^17> ^ti>2^o.s «1:£^17> ffl El <>1 (carrier )S] ^7> t!:^£l<H 

i^^o] o]^JL7]- 71 31-^11 

<14> ^ ^tgo] ol^ji;^> s:>^ 7]^^ ^^]^ , *(hole)^ ^^1" ^^^M] ^ 

<15> ^ ^i^o] ol^Jl^V Cfs. 7]^^ ^^]^, ^7]^ ^^1 M ^] 

<16> ^7] 7]^^ ^^^*>7l ^^}<^. ^ ^^<H1 tt)-^ ^^1 JL^ HSfl^l^B] 
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I 

1020030035556 ^^ <^7]-: 2003/12/4 

^, ^11^ <^^-2.^ ^f-g-Sl^ ^<a^l VO2 ^1-^; ^7] VO2 ^<>11 «fl^l5}-£l, ^ 

<17> VO2 ^^^^ ^s^€- 7]^, ^e^^ ^ ^^efl^lEKSOI) 7]^ SE^ ^Wojo^ 7]:^ ^ 

<18> ^7] Bai-xSrxTi03(0??x??0.6), Pbi-xZr xTiOs (0??x??0.5), Ta203. Si3N4 

si02 4#^^>4. 

<19> ^7] ±^ cefloi ^ 7i]o]:e Au/Cr ^i-b]-oi ^o] wf^^sVcf. 

N 

<20> cf^ 7]^^ j!^^]^ ^^^^>7l ^^>o^, ^ ^^-^l n)-^ Jl^I- H^^I^bI^ ^] 

^ 7]:^ ^oil ^<?1^1 VO2 ^^^^ ^^d^m ^^1; ^^71 m^^^ VO2 ^1-^^ 

^-f 'a^^ ^ ^^-^-^ '^a^ '^^^ 2^-^ ^ ^efl^ ^^1; 

7] 7]^, B.t]]o} ^ VO2 ^'^l ^^^1^^^ ^^^^>^ ^^1; ^ -H-^ 

<2i> >^7] 7l^o.^^ 7l^, ^Bl€- 'y^ell'^lBKsOI) 7]^ S£^ A>sl.ol c>l 

<22> ^ uvx^6\] olo^Ai, VO2 ^^^^^ ^^^1 ^ /mi27> 4Bi^s:>^ 
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<25> £ 1^ ^ ^^<^1 ^:^] M H^^l^B-^S M-El-tfl ^o] sg^Hoji^, 5. 

2^ £ H M-^^a n-n '^(^^^)<^1 tfl-g-AiT^ ^s^ji i 3^ £ 1^ "A" 

<26> £ 1 ifl^l £ 3^ %l-2:^>^, >««1-^<^H(A1203) 71:^(110) cfle^ 700-1000?? 

7>^lo^, ^ //in2^ A>z|^o.^ sflBl^tb V02(Vanadium Dioxide) ^^b]-(120)o1 afl^l^cf. 
AI2O3 ^^^^ 71^(110)^ VO2 ^^^H120)^ ^^^>^l7l7lofl ^aV^^^ ^l^^>7l rcfl^ofl 

^>^sl5it:f. ZL&|u|- AI2O3 7l4a:(iiO)-^S^ t!:^*>c«^^^^ , ^ 

B]€-(Si) 71^0114 ■& <?1#5|1o1eKS0I; Silicon On Insulator) 7]^^ ^}-%- 

<27> ^V7l VO2 ^^^^(120)^ J2.H-«.^a.^-sl-oli(Mott-Brinkman-Rice) ^*^^1oli=1-. S-H-^. 

^^^m, ^^^5]^ ^^^^ ^^V ^2:* '^^^H^ ^^<H1 ^ 

Brinkman, T. M. Rice, Phys. Rev. 32, 4302 (1970)" ^ ^^}^ <^]^4: 7] ^0.5. 7]^^ "J. 
Hubbard, Proc. Roy. Sci. (London)A276, 238 (1963), A281. 40-1 (1963)'H1 ^ $X^. 
3.^-:^^3.^J:-^o]^ ^<^%]]6\] P)]-^ ^-B: *(hole)* ^7l-^>^, S-H-w. ^3^-5}<^l^ 
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1020030035556 W^ "U^}- 2003/12/4 

"Hyun-Tak Kim, Physica C 341-348,259(2000)^ Hyun-Tak Kim, New Trends in 
Superconductivity (Ed. J. F. Annet and S. Kruchinin, Kluwer, 2002), NATO Science Series 
Vol. 11/67, p. 137; cond-mat/0110112"«Hl ^ 9X^. ^7]^^ 1-^^ Al^^ego] 

^-^^( local )<^1^1^ strong correlation) ^-^^ ^o^-^^ 

^ ^^^S. ^^<>] y^^^ ^l^S. "W. F. Brinkman, T. M. 

Rice. Phys. Rev. B2, 4302 (1970)"<^1 ^ M-EfM" 9X^. 71]^ ^ 

^;^>1- ^;^> ^2i, ^ cfA] i^^flAl s <=>\]^^] ic) (energy band)<^l 17B^ ^^V 

<28> AI2O3 71^(110) ^1-^ ^ VO2 ^^^(120)^ S.^ ^<^m ^^^S. 

m Au/Cr ^^(130) ^ :E.5il<il ;^12 Au/Cr ^^(140)ol VO2 ^^^^(120) ^l-f 

ofl uflxl^cf. VO2 ^^^(120) ^<^lAi ^11 Au/Cr ^^(130)21- ;^]2 Au/Cr ^^(140)^ ^fl^ 

i?]:^ :^el£]ZL ^iS. p>^ti:£S. lafl^l^cf. 3«^1 H^l^ ia>s>|- ^o] , VO2 ^1-^^(120) a>o] , 
^ ^1]^^ ^<^1(L)^ cfl^ 3i:/moH, ^fl^^ ^(W)^ cfle^ 10//mo]cf. ^ ^Alo^joflAi^ ^ 
^51]- ^eljo] ^^^S^i Au/Cr "^^^^-^ a>^^>^ji, Au/Cr <^1^ ^^-^i" ^^l^i Cr^^-^ 

AI2O3 71^(110)31- Au^ <^^s:^ ^2}-^ ^tb Hl5J|#(buffer layer)-^S->| tfl^ 50 

<29> ^11 Au/Cr ^^(130) ^ ^12 Au/Cr ^^(UO)^]- VO2 ^^-^^(120) AI2O3 7l:& 

(110) 'U^^ S. 1^^ TflolB ^<?i^je-S.Ai ■fr^^(??)ol cflef 43<?1 

Bai-xSrxTi03(0??x??0.6) -R-^^l^^, "^^M^ Bao.5Sro.5Ti03(BSTO) -^-^^1^^(150)01 wfl^l^cl-. 
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o] BSTO -B-^^l^dSO)^ ^'^^o] ^7>^oil xt^^ VO2 ^^5]-(i20)<^l -n-*?^^!^ VO2 

BSTO -^^^m-(150) Pbi-xZrxTi03(0??x??0.5) , Ta203, Si 3N4 Si02 -R-^^l 

^4 ^-€r '^l^itfl -^^^o] cfle^: 200 <^Ui-<ll ^ -B-€^l^^ ^V-S-^ ^£ ^4. 

BSTO -B-^^fl^^(150) ^^]^ BSTO -B-^^im^(150)<Hl <^l7>sr>7l Tllolje 

^13 Au/Cr ^^(160)^1 

<3i> S. 4^ ^^^1 VO2 "^^^ ^£ ^Sl-<^1 n:)-€- M"^^ ZLEfl^olc]-. 

<32> 41- %i-S*>iS, ^^tt VO2 ^^^^^ aH-W-%3'?>-2l-<^l^ 

^9^n]o]r}. oj-e^-Ai ^£7> 330K^7l-:^l^ ^]^^'^] S.ZL(log) ^£7> cfle^ 

340K <^1^)7> sjig, ^i^J-^ ^^*>7ll ^ie>o^ ^^o.^^ (phase 

trans ition)7l- ^^5t!r4. ^. "^^^ s:?i*Hl^i VO2 ^^^^ i^^'^l 

JI, VO2 ^^^^<^1 *(hole)* ^^A]^ o.^^ ^J-^^^l^ii ^^5s>7fl ^ ^ 

<33> ^r]. ^^^o_S. ^^^}^. m Au/Cr ^^(130) ^ ^12 Au/Cr ^^(140)<H1 371^1 

w>olo^^^ <y7H>o^ VO2 ^^^i-(120)^ S^<=fl 3.7]^ S.^^<^] 

^ m Au/Cr ^^(160)<^1 "^^^ 3.7]^ ^Si'y-* '?l7HM BSTO -B-^^1^(150)-2.S.-^E-1 * 
o] VO2 ^^^^(120)<H1 tt^-. ^'^l VO2 ^1-^(120)^ 

^^olofl sltfl ^ll^ol ^>^^5]c^, o] ^^^^ 5fl^^ :f-^>ci^ ^11 Au/Cr ^•^(130)4 :^]2 

Au/Cr ^^(140) A>oloii ^^7V J: =.711 €4. 
<34> £ 5^ ^ ^^o]] o)-^ ^7)1 Jl4 ^^^-i: M-El-^ i^l :3.2flSolcf. 
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<35> S. 5<^1 £-^1^ ^<^1, TflolH ^13 Au/Cr ^^(160)<^1 ^^^"^ '^71-^1-^1 

^ "410"<^1 ul-B}-\fl ^Eflol-^>i ^'^-ol cfle^ 20.7V7> € ^ 

^^H^ ¥^ 0.4mA5l ^^^o] ^^rf. zie^M- S.efl<y-^:i^ ^<a-ol n o]^ 

5]^. ^^^^ 3.711 tfl^ lOmA^ ^^7> jL€ri=1-. tb^ TflolH ^-^^1 ;^13 Au/Cr 

^^(160)<^1 4^ 2V ^ lOV^ <y7>5rl-fe ^ yJ^A -T-:^ "420" ^ "430"<^1 2^ 

tfl M-E)-^ >Jd^ :B2l1<?l-dtii^^o1 4z^- tfle^ 19.3V ^ 18.8V7> m. ¥^ 

tfl^ 0.4mA ^^^^1 ^€-1=1-. :E-5ll'el-:^^ ^<a-^l z^-^l" 3. ol^^o] 5] 

^, ^^^^ H.7fl ^^M-^i tfl^ lOmA^ ^^7> 5:^4. :E.efloi-^^ ^oj-^ <^;^^ a 

7]S. JL^Al^lc-lel-s, 7ll<^lH ^13 Au/Cr ^^(160).^S2l :^<?]- <y7l- <^^c>fl 42^-, 

c^l^cfl :=efl<y-^i 20VS. Jl^^^m TflolH ;M13 Au/Cr ^^(160)<=^1 ^-y- 

^ ^17H1-;^1 ^S. "410"-^S. AioTj. ^o] cfl^ 0.4mA2l ^-^^ol 

711 ^IH ^^91 A2> Au/Cr ^^(160)'^1 2V lOV^^ ^7l-^>^ ^-f , 

z|-z^- -^^ "420" ^ "430" M-Bl-^ ^521- ^o] cil^ lOmA^^ ^^7> ^1^ ^ 

;ij4-oi]A-l^ lOmAS. ;^l*lrs>51^1 d>, o]^ ^^oil ^^fl ;5fl^^ ^<^H, ^^1 

<36> ol^>oflA-l^ £ 1 ^ £ 21- %l-S^><^ ^ ^^<^1 l4€- ^^1 Jl^I- A^ 

<37> Al203(1102) 7^(110) ^oil ^<^^1 VO2 ^1-^^ cfl^ 700-1000??^ ¥^1S. 

^^^t!:^. ^^^1 VO2 ^^1 ^S. ell ^1 (1^1 5.^1 )€■ S^'^^ ^>-§-^V*^ 

:£i^>Jl. <^mi^ 3.% ^l->ia.(Cr-mask)» ^l-g-tV ^LSB^^iisl^ ^^^4 ^iz^ ^^^^ ^sj^V 
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^ VO2 ^^i^w. «c}-^-^sfe RF-oi^ ^>-e-^ ^ ^]^]^ n 

^^1^ VO2 ^^^^(120)<^1 ^^^€4. 

<38> VO2 ^^^^ ^^1- Al203(1102) 71^(110)21- A>Zl-^ S.<^^o^ VO2 ^ 

^(120) ^<H1 Au/Cr^-i: cflsf 200nmSl ^^^tb^. nelJl ^^^"^ ejSH-^H. 

(lift off) "E-^^-ir ^«J*>^. VO2 ^^^^(120)^ '^=^2]- VO2 ^^^(120)^ ^-^ JL^# S 
^ ^11 Au/Cr ^^(130)2)- ^]2 Au/Cr ^^(140)* VO2 ^^^^(120) ^<=>]]^^ Au/Cr 

^^(130)2)- ;5fl2 Au/Cr ^^(140)^ ^fl^^<^l '?]:^ ^s]^^ ^iS. i^l-^iiE^ ^^^^i^. ^B. 

^^^<^1 ^«fl Au/Cr^^l ^-^1- ^l7l^ xifl, ^B^^ ^ol ^ ^ol z^z^ 3^ ^ 10/im7> 

f 

sj^s. ^o^^>a^ ^M^^. ^^Ji ^-f<^l t^e^-^i ^11^^ ^^1 ^ a7l7> s\s.^ 

<39> ^^^], Al203(1102) 7]^(110), ^11 Au/Cr ^^(130). ;^12 Au/Cr ^^(140) ^ 

VO2 ^^^(120)21 ii# ^011 ^:?i^(??)^l ^391 Bai-xSrxTi03(0??x??0.6)(BST0) 

^^m(150)^ ^^^tb Au/Cr ^^(ISO)^!- ;^12 Au/Cr ^^(140)^ ^:^(pad) ^^o] ^ 

^^"^ ^ 9X^^ BSTO -e-^^m(150) Pbi-xZrxTiOa 

(0??x??0.5), Ta 2O3. Si3N4 Si02 ^>-§-^ n^S. 9X^. =L^31 BSTO -B-^^M 

(150) ^<H1 TllolH ^^-^S-^i^ ;^13 Au/Cr ^^(160)^ ^^^tbi^f. '^l >fl3 Au/Cr ^^(160) 

:^ll ^ >112 Au/Cr ^^(130, 140) ^-^^ ^'g^Vcf. 
[^'^^ Ml 
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i=f^ ^l^tt^. SEt!: ^efl<y-^::^i <a^^^>7ll TllolH 

oi7]. o^«.oil n^-el- tfl-g-^o^ ^^o] ;^H^ ^ ^cf^ 0]^^ 
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l^^^J- 11 

^11^ <=g^-^s. A>^£)^ ^<g^l VO2 

^oM ^ ^sfl^ ^^^1 VO2 ^^^^ afl^l^l^ ^ 

Aj-7l VO2 ^^^^^ ^e^^ ^e)^ ^ <?l#£fl<^lBKSOI) ^fe A>2l-olo^ 7]^ ^ 

6\] tifl^lS]^ ^^^S. SL^ H^^^l^Bl. 

3] 

^V7] Bai-xSrxTi03(0??x??0.6), Pbi-xZr xTiO3(0??x??0.5) , Ta203, Si3N4 

Si02 -B-^^l^'d ^^^S. Jl^I- H^^l^Bl. 

>^i-7l ±^ ^efl^ ^ 711 3 Au/Cr ^^^S. ^Tfl 
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71^ ^ oil VO2 "^n^ ^^^^V^ ^^1; 

VO2 "^^^ "^^^A ^ ^^^n^ ^ 

^7] 7]^. ^^]]o^ ^ VO2 ^^^*>^ 

6] 
71 

^^1 Jl^I- H^^l^iBlS] 

^7] sflE-l^^ 5L£Bl^iiel-3r) ^ RF-<^1^ ^^^^ ^>-§-*>'^ 

^^1 jL^if H^^l^E-l^ 
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